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DEVICE AND METHOD FOR PREPARING AN ELECTROCHEMICAL SENSOR 

Examiner: Rashid Alam S.N. 1 0/509,227 Art Unit: 41 91 March 26, 2008 

Detailed Action 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 8-20, and 22-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Madden (US 4,502,213) in view of Hale (4,325,797). 

Regarding claims 1 and 9, Madden teaches an apparatus for the automatic 
assembly and of an electrochemical cell packaged in a cylindrical casing, wherein the 
cell casing (holding means), containing a coiled electrode assembly, is advanced by a 
horizontal rotary index table through a series of operational locations (see abstract). 
Madden goes on to teach the cell can be stopped momentarily at a station, connected 
to the apparatus, which dispenses fluid electrolyte into the open end of the cell (see 
column 5, lines 29-30). However, Madden does not teach a means for dispensing a 
membrane. 

Hale teaches a method of mounting and securing a membrane of polymer film on 
an amperometric cell that has a cylindrical cell end provided with an electrolyte-bearing 
sensor face and a holding member (see abstract). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to implement a 
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means for dispensing a membrane in tlie development of an electrochemical cell of 
Madden, because Hale teaches a means to shapingly deform a semi-permeable 
membrane so as to improve mechanical and operational stability in the development of 
an amperometric cell. 

Regarding claim 2, Madden teaches the holding means, the means for 
dispensing the electrolyte, the means for dispensing the membrane, are all arranged 
within the cell casing, or holding means (see fig. 3). 

Regarding claim 3, Madden teaches the electrolyte dispenser displaceabley 
mounted with respect to the holding means, such that the electrolyte is able to be 
supplied to the sensor held in the holding means (see figure 3, 43 and 40). However, 
Madden does not teach a membrane dispenser. 

Hale teaches a membrane dispenser with a holding means and a mounting and 
securing method of the membrane on an amperometric cell (see column 3, lines 42-45). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement a means for dispensing a membrane in the development of an 
electrochemical cell of Madden, because Hale teaches a method of mounting and 
securing a membrane formed of a flexible polymer film on an amperometric cell having 
a substantially cylindrical cell end frontally provided with an electrolyte-bearing sensor 
face by means of a removable annular holding member, by using, as said holding 
member. 

Regarding claims 4, 5, and 23 Madden teaches as stated above. However 
Madden does not teach a pressing means with a pressing surface or pressing body. 
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Hale teaches to resiliently press the polymer film onto the electrolyte bearing 
sensor face (pressing body) during the deep-drawing operation caused by movement of 
the die ring over a predetermined end portion of the cylindrical outer cell surface, e.g. by 
means of a relatively soft rubber plate (pressing surface). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to implement a 
pressing means while dispensing a membrane in the development of an 
electrochemical cell of Madden, because Hale teaches a to press the polymer film 
between to surfaces To safely preclude unintentional stretching of the membrane on top 
of the sensor face. 

Regarding claim 8, Madden teaches a common carrier, or housing, that serves 
as a holding unit capable of holding the means for dispensing an electrolyte, means for 
dispensing the membrane, means for removal of the membrane and means for cleaning 
of the membrane during assembly of an electrochemical cell (see figure 1). 

Regarding claims 10-12, Madden teaches a casing as seen in figure 3 that 
encloses the electrolyte dispensing system 43 and 40 that is in a rotary assembly 
system with an actuating means to deliver the product being made. It would have been 
obvious to one of ordinary skill In the art at the time of the Invention to enclose the 
electrolyte and membrane dispensing means, the cleaning and removing membrane 
means with a removable covering to allow access to the system in order to make 
appropriate adjustments or repairs to the apparatus or to perform. This can be seen in 
re Dulberg, 289 F.2d 522, 523, 129 USPQ 348, 349 (CCPA 1961) (The claimed 
structure, a lipstick holder with a removable cap, was fully met by the prior art except 
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that in the prior art the cap is "press fitted" and therefore not manually removable. The 
court held that "if it were considered desirable for any reason to obtain access to the 
end of [the prior art's] holder to which the cap is applied, it would be obvious to make 
the cap removable for that purpose.") 

Regarding claims 13 and 24, Madden teaches the actuating means being the 
vertical Indexing dial that receives and carries the cell cover through the operative 
assembly stations (see figure 4). 

Regarding claims 15 and 22, Madden teaches an indexing table (common 
carrier) as a holding apparatus for holding the means for dispensing and removal of the 
membrane and the means for dispensing the and cleaning of the electrolyte all situated 
in a peripheral direction following one another spaced apart in an axis of rotation as can 
be seen in figure 3. 

Regarding claims 16-18, and 26 Madden teaches a common carrier (Indexing 
table) with several stations that follow each other (connection parts) and has a circular 
path during the assembly of an electrochemical cell (see figure 3). 

Regarding claims 19 and 20, Madden teaches as stated above. However, 
Madden does not teach a method for the preparation of an electrochemical sensor 
along with a pressing force. 

Hale teaches in figure 5, a device for depositing a membrane by Fill sensor via 
face with electrolyte until a convex meniscus is visible above the profile of face; 
eliminate bubbles by tapping the side; push die ring on to the lower end of plunger tube 
sufficiently firmly that it cannot fall off; check that the rubber face which contacts the 
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mennbrane (not shown) is clean; raise plunger to its uppermost limit by turning cam at 
the top of plunger in the anticlockwise direction; attach membrane mounting device 50 
to sensor by means of collar 38; place a clean disc of polymer film for the membrane 
(not shown) on sensor face in a centrally symmetrical position; lower plunger slowly by 
turning cam; pause for a few seconds when rubber end of plunger is pressed lightly on 
to the polymer film to allow excess electrolyte to escape from the top of sensor; then 
continue turning cam to its limit to force die ring from its temporary position on into its 
final position on cylindrical cell end of sensor; unscrew cam to raise plunger and detach 
membrane mounting device from collar; best performance of sensor is achieved if the 
membrane-enclosed end is completely free of air bubbles and the membrane is free of 
folds or wrinkles; wash excess electrolyte off the outside of the sensor and wipe dry. 
While use of an applicator of the type illustrated in FIG. 5 is not critical, such use 
embodies a most convenient and preferred way of operating the inventive method, (see 
column 10, lines 44-65). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to implement a pressing means while dispensing a 
membrane in the development of an electrochemical cell of Madden, because Hale 
teaches a process to deposit a membrane on a sensor in order to shape and mold the 
membrane correctly to match the sensor head. 

Regarding claims 25 and 14, Madden teaches a cover assembly that is carried 
through the assembly line in assembling the electrochemical cell that is removable and 
disposable because it is not permanently mounted to the assembly line and the cover 
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assembly is able to be switched without disturbing the operation of the assembly device 
(see abstract). 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Madden 
(US 4,502,213) and Hale (4,325,797), as applied to claims 1-5, 8-20, and 22-25 above, 
and further in view of McGandy (US 4,285,792). 

Regarding claim 6, Madden and Hale teach as stated above. However Madden 
and Hale do not teach mechanically cleaning the membrane. 

McGandy teaches a mechanically powered brush arrangement cleans the 
chamber interior and electrodes of a pH meter or sensor, including the membrane and 
electrolyte of the electrochemical apparatus (see column 1, lines 49-52). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
implement a means for cleaning a membrane in the development of an electrochemical 
cell, because McGandy teaches cleaning the interior chamber of a pH metering 
apparatus, where the membrane and electrolyte is located, allowing the electrodes of 
the apparatus to function optimally. 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Madden 
(US 4,502,213) and Hale (4,325,797), as applied to claims 1-5, 8-20, and 22-25,and 23- 
25 above, and further in view of Cortina (US 4,738,765). 

Regarding claim 7, Madden and Hale teach as stated above. However Madden 
and Hale do not teach a membrane being removed. 



Application/Control Number: 10/509,227 Page 8 

Art Unit: 4191 

Cortina teaches a membrane being removed from an electrolytic cell by 
mechanical means of sandwiched configuration between a mounting ring and a 
stainless steel disk (see abstract). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to implement a means for dispensing 
and removing a membrane in the development of an electrochemical cell of Madden 
and Hale, because Cortina teaches the removal of a membrane to prevent 
contamination of the membrane during use or assembly. 

5. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Madden 
(US 4,502,213) and Hale (4,325,797), as applied to claims 1-5, 8-20, and 22-25 above, 
and further in view of Patt (US 3,946,599). 

Regarding claim 21, Madden and Hale teach as stated above. However Madden 
and Hale do not teach a membrane being removed, cleaned, and replaced. 

Patt teaches a screw-on cap is used as a membrane retention device thereby 
enabling the cap to be removed for membrane-cleaning purposes. In the case of the 
applicators shown in FIGS. 3 and 4 tube 27 or 27a may be removed from conduit 27 to 
facilitate cleaning of the membrane; the components are in this case releasably 
connected together by a conventional hose-clamp 39 or equivalent device. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
implement a means for dispensing and removing and cleaning a membrane in the 
development of an electrochemical cell of Madden and Hale, because Patt teaches a 
membrane retention device for removing a membrane for cleaning purposes. 
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Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to RASHID A. ALAM whose telephone number is 
(571)270-3959. The examiner can normally be reached on Monday to Friday 7:30am- 
5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on 571-272-1295. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Rashid A Alam/ 
Examiner, Art Unit 4191 



/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 4191 



